The effects of epidermal growth factor (EGF) and insulin-like growth factor I (IGF-I) on the maturation and subsequent development of cattle oocytes in vitro were evaluated in three experiments. Cumulus\p=n-\oocytecomplexes (COC) were collected from cattle ovaries and matured for 20\p=n-\24 h in control medium or in medium containing 50 ng EGF ml \ m=-\ 1, 100 ng IGF-I ml \m=-\1, EGF + IGF-I, or 10% (v/v) 
Introduction
In mammals, oocytes are arrested at the diplotene stage of prophase of the first meiotic division (Tsafriri, 1985) . In vivo, nuclear maturation to metaphase II is stimulated by the preovulatory LH surge, but fhe intrafollicular mechanism is not well understood (Mattioli, 1992) . In vitro, bovine oocytes undergo spontaneous nuclear maturation when they are removed from the follicle, but formation of the male pronucleus after fertilization and subsequent embryonic development are limited (Crozet, 1991) . The addition of high concentrations of gonadotrophins, or serum containing circulating concentrations of gonadotrophins, to the maturation medium results in improved rates of embryo development (Crozet, 1991 (Brackett and Zuelke, 1993; Harper and Brackett, 1993) .
A variety of cellular growth factors including members of the transforming growth factor family, transforming growth factor ß, fibroblast growth factors, tumour necrosis factor, interleukin 1, insulin-like growth factor 1 (IGF-I), insulin-like growth factor 2, and epidermal growth factor (EGF) are found in the ovary and have effects on ovarian cell function (Dorrington et al, 1987; Hammond et al, 1991; Adashi, 1992; Stern and Coulam, 1992; Hammond el al, 1993) . In particular, IGF-I has been shown to stimulate or enhance the in vitro maturation of pig (Reed et al, 1993; Xia et al, 1994) and cattle (Harper and Brackett, 1993) oocytes. Epidermal growth factor has been shown to stimulate the in vitro maturation of mouse (Downs, 1989) , rat (Benyosef et al, 1992) , human (Das et al, 1991) , pig (Reed et al, 1993;  Ding and Foxcroft, 1994) and cattle (Park and Lin, 1993; Kobayashi et al, 1994; Lonergan et al, 1996) oocytes. When (Harper and Brackett, 1993) . Lorenzo et al (1994) have shown that IGF-I and EGF together stimulate nuclear maturation in a greater proportion of cattle oocytes than does either growth factor alone.
In addition to changes in protein synthesis (Kastrop et al, 1991) , and in the distribution of cortical granules and mito¬ chondria (Hyttel et al, 1986; Shamsuddin et al, 1993) , the nuclear maturation of cattle oocytes in the presence of gona¬ dotrophins is accompanied by increases in the metabolism of glutamine, pyruvate and glycine (Zuelke and Brackett, 1993; Rieger and Loskutoff, 1994) , but not glucose (Zuelke and Brackett, 1992; Rieger and Loskutoff, 1994 (Rieger et al, 1995; Gandolfi et al, 1996) .
Materials and Methods
The study comprised three experiments. In Expt 1, the cumulus expansion, metabolic activity, and nuclear maturation of cattle oocytes were determined immediately after recovery from the ovary or after in vitro maturation for 20 h in the absence or presence of EGF, IGF-I, human menopausal gonadotrophin (hMG) Cumulus-oocyte complexes (COC) were isolated by slicing the surface of the ovaries with a sterile scalpel blade (Xu et al, 1992) (Table 4) .
There was a significant overall effect of treatment on the proportion of oocytes that developed to the blastocyst stage by day 7 (P < 0.02), but only the serum + hMG group was significantly different from the controls. However, there was no (Table 5 ).
There was a significant overall effect (P < 0.05) of treatment on the proportion of oocytes that developed to the blastocyst stage by day 8 (Table 4) (Rieger and Loskutoff, 1994) and with those of Zuelke and Brackett (1992, 1993) . (Zuelke and Brackett, 1993 (Kobayashi et al, 1994) , 500 ng LH or FSH ml"1 (Harper and Brackett, 1993) , 5 µg LH ml~ and 500 ng FSH ml-1 (Pinyopummintr and Bavister, 1991; Rosenkrans et al, 1993) , 45 µg FSH ml "1 (Barnes et al, 1993) .
Similarly, Zuelke and Brackett (1993) (1994) and 100 ngmP1 EGF in the study by Kobayashi et al. (1994) .
Concentrations of 23-168 ng IGF-I ml~: have been measured in bovine follicular fluid (Spicer et al, 1988; Spicer et al, 1992; Simpson et al, 1994 
